Fundamental movement skills refer to goal-directed movement patterns (Burton & Miller, 1998) , and consist of locomotor skills (walking, running, hopping, galloping, jumping, sliding, and leaping) and object control skills (throwing, catching, striking, bouncing, kicking, pulling, and pushing) performed in the bipedal position (Burton & Miller, 1998) . Fundamental movement skills allow children to move through space (Zittel, 1994) and permit them how to respond in a suitable way to a variety of stimuli (Krebs, 2000) . Mastery of these skills is a prerequisite to the successful introduction of specific sports and games (Burton & Miller, 1998; Gallahue & Ozmun, 1998; Jürimäe & Jürimäe, 2000; Karabourniotis, Evaggelinou, Tzetzis & Kourtessis, 2002 ) with practice and instruction being crucial to their development (Gallahue & Ozmun, 1998) . Inadequate motor skill proficiency at an early age can negatively influence competence in physical and motor activities in later life (Gallahue & Ozmun, 1998; Jürimäe & Jürimäe, 2000) .
Motor assessment is particularly important during the preschool and school years as it monitors developmental changes and identifies developmental delays (Gallahue & Ozmun, 1998) . Numerous instruments are available to assess fundamental motor skills, within existing physical education time (Zittel, 1994) .
The first edition of the Test of Gross Motor Development (Ulrich, 1985) , one of the most frequently used tools in the field of adapted physical education (Burton, & Miller, 1998) , has been shown to be valid and reliable for assessing fundamental movement skills. This instrument has been used for children without disabilities (Kim, 2003; Woodard & Surburg, 1997) as well as children with mild intellectual disability (Burton, & Miller, 1998; Evaggelinou, Tsigilis, & Papa, 2002) . The second edition of The Test of Gross Motor Development (TGMD-2; Ulrich, 2000) is also a norm and criterion referenced test that emphasizes a process-oriented approach to the assessment of fundamental movements (Krebs, 2000) . In developing the TGMD-2, the following changes and improvements were made: (a) the norms provided, cover chronological age per six months in preference of twelve months; (b) reliability was improved; (c) separate norm tables for the object control subset for each gender became available; (d) validity was tested in depth; (e) the item skipping was eliminated from the locomotor subset, and the item of underhand roll was added to the object control subset; (f) the criteria of some specific items were adjusted; (g) tests were now performed only twice and not three times; (h) norm tables are now available to convert raw scores (a) to percentiles according to age and performance and (b) in age equivalents (Simons, 2006) . As present this test has only been applied to children without intellectual disability (Simons & Van Hombeeck, 2003) . To our knowledge no studies have yet been conducted to examine the differences in performance between children without intellectual disability and children with mild intellectual disability in fundamental movement skills using the TGMD-2.
Construct-identification validity refers to the degree to which the underlying traits of a test can be identified and the extent to which these traits reflect the model on which the test is based (Anastasi & Urbina, 1997) . The TGMD-2 consists of aspects of both locomotor and object control skills (Ulrich, 2000) . A factor analysis should confirm or refute the relationship of the skills being tested to the model.
Gender differences in the performance of fundamental motor skills have also been established in typically developing population (Aponte, French & Sherrill, 1990; Haubenstricker & Seefeldt, 1986; Krebs, 2000; Langendorfer, 1986) . The performance of boys generally exceeds that of girls, with boys achieving significantly higher mean scores than girls in object control skills (Malina & Bouchard, 1991; Nelson, Thomas, Nelson, & Abraham, 1986; Woodard & Surburg, 1997; Ulrich, 2000) . Much less is known about children with atypical development.
Because motor function is developmental in nature, performance on the TGMD-2 should be strongly correlated with chronological age (Ulrich, 2000) . In children at risk for developmental disorders, competence in fundamental motor skills is limited, and development may be less predicable (Goodway & Branta, 2003; Goodway, Crowe, & Ward, 2003; Holland, 1987) . These children exhibit a delay both in gross and fine motor skills (DiRocco, Clark, & Phillips, 1987; Goodway & Branta, 2003; Goodway, Crowe, & Ward, 2003; Krebs, 2000) and consistently score lower than children without intellectual disability on measurements of strength, endurance, agility, balance, running, speed, flexibility, coordination, and reaction time (Gallahue & Ozmun, 1998; Krebs, 2000; Shephard, 1990) ; however, with additional practice, performance can be improved (Zittel & McCubbin, 1996) .
Another aspect of validity is whether specific groups of skill tests measure a similar trait (locomotor and object control) and thus are correlated. As both traits (locomotor and object control) measure gross motor development, the items of each trait should be highly related to the total score (Anastasi & Urbina, 1997) .
The purpose of this study was to assess aspects of validity (age differentiation, group differentiation, subtest correlations) and reliability (internal consistency, interrater reliability, intra-rater reliability) of the TGMD-2 for measuring fundamental movement skills in Flemish children with intellectual disability and to compare the scores of this population to those of typically developing United States children, as presented by Ulrich (2000) .
It was hypothesized that within the available sample of children with mild intellectual disability, the TGMD-2 has acceptable construct validity, with all locomotor skill test results fitting the locomotor scale and object-control skills fitting the object control scale. The TGMD-2 also has acceptable content validity, with older students scoring higher than younger students, and children without disabilities scoring higher than children with intellectual disability. In addition, the items of both subsets correlate highly with the total score. Because the subsets measure basic motor abilities, but in a different way, they should correlate significantly with each other, but only in a moderate degree. The TGMD-2 also has acceptable reliability as demonstrated by internal consistency, inter-rater reliability, and intra-rater reliability.
Method Participants
Ninety-nine Flemish children aged 7-10 years with cognitive delay participated in the study. Children were included in this study if they (a) attending Type 1 schools in Flanders and (b) had no physical disability hindering participation in the test. Schools for special education in Flanders are organized into eight types. Type 1 schools are for children with mild intellectual disability but also for those children functioning at this level due to social and/or environmental aspects. University approval was obtained. In addition informed consent as well as assent were obtained from the children's pedagogical responsible (parents, school director, or class room teacher) and the children, respectively. A total of four schools agreed to participate. All children attending those schools and in the age range participated.
Mean age of participants was 8 years, 10 months (SD = 1 year, 9 months), ranging from 7 years to 10 years, 9 months old. Mean age of 67 boys was 9 years, 8 months (SD = 1 year, 2 months) and 8 years, 8 months (SD = 10 months) for the 32 girls. The higher participation rate of boys coincides with their higher enrollment. According to the most recent statistics from the Flemish Ministry of Education (2005 Education ( -2006 , in the Type 1 classes, 57% of them are boys and 43% are girls. Seven children were excluded from the original sample due to a total intelligence quotient that was too low or too high, according to the definition of mild intellectual disability of the American Association on Intellectual and Developmental Disabilities (AAIDD, 2007) . Mental retardation is a disability characterized by significant limitations both in intellectual functioning and in adaptive behavior as expressed in conceptual, social, and practical adaptive skills (AAIDD, 2007) . Participants' total Intelligence Quotient (TIQ) scores ranged from 52 to 70 and were measured by 8 different Intelligence tests used by the various child guidance services; therefore, the mean and standard deviation for the total-IQ scores were not calculated. The scales used were the Wechsler Intelligence Scale for children (Wechsler, 1992 (Bruyn et al., 1986 ), Snijders-Oomen Nonverbal Intelligence Test (Snijders & Snijders-Oomen, 1976 ), Snijders-Oomen Nonverbal Intelligence Test-Revised (Snijders, Tellegen, & Laros, 1989) , Leidse Diagnostic Test (Schroots & Alphen de Veer, 1976) , Revisie Amsterdamse Kinder Intelligentie Test ( Bleichrodt, Drenth, Zaal, & Resing, 1987) , and McCarthy Developmental Scale (van der Meulen & Smrkovsky, 1985) .
Instrument
The TGMD-2 evaluates fundamental movement skills of typically developing children between 3 and 10 years of age (Ulrich, 2000) . The test is divided into two subsets: the locomotor skill subset and the object control skill subset. The locomotor skill subset consists of subtests for run, gallop, jump, slide, hop, and leap. There are four performance criteria for the first four skills, while hopping and leaping are judged on five and three criteria, respectively. The object control subset is also composed of six skills: striking a stationary ball, stationary dribble, catch, kick, overhand throw, and underhand roll. Stationary dribble, kick, overhand throw, and underhand roll are judged on four criteria. Striking a stationary ball has five and catching has three performance criteria.
Each skill was performed twice, and a single rater gives a score of 1 or 0 for each criterion. The examiner then totals the scores for each criterion for the two trials of each skill to obtain a raw skill score. All skill scores of each subset (locomotor and object control) are then added to form a raw subset score. Each raw subset score for locomotor skill as well as object control skill are converted to a standard score (M = 10, SD = 3) using norm tables (Ulrich, 2000) . Finally both subset standard scores are combined and converted according to norm tables to an overall Gross Motor Quotient (GMQ; M = 100, SD = 15; Ulrich, 2000) .
Procedure
For this study, two adapted physical education specialists and one psychomotor therapist taught and administered the TGMD-2 to participants. The measurements took place during regular physical education classes in each school's indoor facilities with the local physical education teacher present. The testing procedure lasted for about 40 to 45 minutes and was scored as live performances for 10 to 12 students.
Two children performed each skill at the same time while being assessed by a separate trained observer, an adapted physical education specialist. Instructions for each item were given and the psychomotor therapist demonstrated the proper technique before each test. This was because children functioning at a level of mild intellectual disability typically have limited mental ability and a short attention span. Thus, they have difficulties understanding and following complicated test instructions (Eichstaedt & Lavay, 1992) . After this demonstration and explanation, each child performed the skill under supervision of the psychomotor therapist and the local physical educator, while the two observers each scored one child on the first and a second attempt. The retest was given two weeks later, with the first observer on a sample of 8 children randomly selected.
Data Analysis
Statistical analyses were performed using Statistica 6.00 (Statsoft, 2004) . Normality was checked using the Kolmogorov-Smirnov test. To investigate the construct validity of the TGMD-2, confirmatory factor analysis was used. Maximum likelihood on confirmatory factor analyses using five fitting indexes was performed to test the goodness of fit of the TGMD-2 skills to the locomotor and object control subsets. For comparison of results, the same four indexes used by Ulrich (2000) were taken.
Analysis of variance was used to examine changes with age in locomotor and object control subset raw scores. Effect size (η 2 ) are reported when significant results were obtained. To determine the differences in performance between U.S. children without intellectual disability from the normative sample (Ulrich, 2000) and Flemish children with mild intellectual disability, we used a Z-test as the standard deviation for the population is known (Clark-Carter, 2004) .
Pearson product moment correlations were calculated to examine the relationship between each item within the two subsets as well as the subset scores with the total score. The correlation between the standard scores in both subsets and the Gross Motor Quotient was also determined. Three aspects of reliability of the TGMD-2 were checked: (a) internal consistency reliability using Cronbach's coefficient Alphas, and (b) inter-rater reliability was determined using Pearson product moment correlations (Ulrich, 2000) . Scorer error can be reduced with the use of clear administration procedures, detailed guidelines governing scoring, and practice (Ulrich, 2000) . In this case, the protocols were selected randomly and completed independently by two investigators. The raw scores were converted to standard scores and then correlated. Test-retest values were calculated by means of the Spearman correlation.
Results
The Kolmogorov-Smirnov test for normality showed nonsignificant p-values for the locomotor tests (max D = 0.112, p < .15), object control tests (max D = 0.109, p < .20), and the overall Gross Motor Quotient (max D = 0.117, p < .15). The p-values for both subtests and the overall GMQ were not significant. The test results were considered to be normally distributed and therefore parametric statistics were used.
Construct Validity of the TGMD-2
Initially, Ulrich's (2000) two-factor model was examined in this study. It is hypothesized that one factor "locomotion" is comprised of six items (run, gallop, leap, hop, jump, and slide) while the remaining variables (striking a stationary ball, stationary dribble, catch, kick, overhand throw, and underhand roll) were related to the factor "object control skills." To test this hypothesis, a confirmatory factor analysis was used. The overall fit of the data to the model was initially based on the chi-square statistic. Preliminary results suggested a poor fit ( 2 = 83.772, DF = 53, p = 0.004). Nevertheless, the chi-square statistic is somewhat sensitive to sample size (Byrne, 1989) , so that multiple fit indices were also applied. Table 1 presents the results for three indices of fit: the relative chi-square (Wheaton, Muthén, Alwin, & Summers, 1977) , the Goodness of fit index (GFI; Jöreskog & Sörbom, 1984) , and the adjusted goodness of fit index (AGFI; Jöreskog & Sörbom, 1989) for this study as well as results from the TGMD-2 manual (Ulrich, 2000) . A value for the relative chi-square close to 1 indicates that the model is correct (Byrne, Shavelson, & Munthén, 1989) . In the present study, the relative chi-square was 1.58. Values for GFI and AGFI should be .90 or above .80, respectively. For this study, GFI is equal to .88 and AFGI is equal to .82. The model thus appears to fits sufficiently.
Content Validity of the TGMD-2
ANOVA revealed no significant effect for gender in locomotor subsets, F(1, 97) = .045; p = .83, but significance was reached in the object control subsets, F(1, 97) = 8.807; p = .003. A post hoc Tukey test indicated that Flemish boys scored significantly higher in object control subtest than girls (p < .01). This was most likely because the mean age of the boys was significantly higher than that of the girls in our group.
It was expected that both subsets scores were highly correlated with chronological age. There was a low significant correlation between the object control subset score (r = .25; p < .05) and chronological age. This was not true, however, for the locomotor subset scores (r = .16; p = .12).
ANOVA also showed a significant age effect, F(3, 95) = 2.905; p = .05; η 2 = .083, for object control skills but not for locomotor skill, F(3, 95) = 0.956; p = 0, 42. This effect size is medium. Post-hoc univariate analysis revealed no significant increases in performance between the different age groups, however (see Table  2 ).
When comparing the standard scores of our participants to the standard scores of the normative United States group (Ulrich, 2000; see Table 3 ), the results of children with intellectual disability were significantly lower. Large effect sizes were also found ranging from ES = 1.22 to ES = 1.57, indicating a large difference.
All items of the locomotor subtests were significantly but moderately correlated with the locomotor subset score (p < .05; range r = .48 to r = .67). In addition, all six items included in object control subset were moderately correlated with object control subset raw score (p < .05; range r = .36 to r = .76). A significant correlation between object control and locomotor standard scores was also found (r = .54; p < .05). In addition, Gross Motor Quotient was highly correlated with both the object control subset standard score (r = .89; p < .05) and the locomotor subset standard score (r = .86; p < .05). 
Reliability
In the TGMD-2 manual (Ulrich, 2000) , three types of error variance are described: internal consistency reliability, test-retest reliability, and inter-rater reliability. For Ulrich's data regarding internal consistency, Cronbach's Alpha coefficient was higher than α = .85 (locomotor α = .85, object control α = .88, and GMQ α = .91).
Correlation coefficient for the test-retest was .88 for locomotor, .93 for object control to and for the total test .96. Inter-rater reliability was .98 for all three aspects. In the present study, Cronbach Alpha (Table 4) for the locomotor subset was α = .82, for the object control subset α =.86 and for the gross motor quotient α = .90. Furthermore, inter-rater reliability was extremely high, with agreement between the first and the second scorer in the locomotor subset (r = 1.00; p < .05), the object control subset (r = 1.00; p < .05) and for the GMQ (r = 1.00; p < .05) scores. The test-retest correlation for the locomotor subset was .90, for the object control subset .92 and for the total test .98. 
Discussion
The purpose of this study was to assess selected aspects of the validity and reliability of the TGMD-2 for measuring fundamental movement skills in Flemish children with mild intellectual disability and to compare their scores to those of children without disabilities. Validity was measured using confirmatory factor analysis. The confirmatory factor analysis, which was performed to test the goodness-of-fit of the items to the locomotor subset and object control subset, detected similar values for chi-square and relative chi-square as those given by Ulrich (2000) . In the present study, GFI and AGFI approached desirable levels of .90. The model thus appears to fits sufficiently. On the other hand, the group of participants here was rather small, which could have an impact on the results (Byrne, 1989) . Further research utilizing a greater number of participants is needed.
Selected aspects of logical validity of the TGMD-2 were also examined. These aspects provide mixed support for our hypothesis. It was expected that there be a high correlation between age and fundamental movement skill performance with children and that performance would improve with age. Our results showed a significant correlation between the age and object control subset scores (r = .25; p < .05). Ulrich (2000) indicated that both subsets were strongly related to the chronological age in children with typical developing children. The correlation for his population from the United States varied from r = .69 (p < .05) to r = .72 (p < .05) for the locomotor subset and r = .71 (p < .05) to r = .75 (p < .05) for the object control subset. An explanation for our findings might be a disproportion between the ages in our group and a rather small sample. The total group consists out of 67 boys and 32 girls. With respect to the statistics from the Flemish Ministry of Education (2005 Education ( -2006 this means an overestimation in our participants of the number of boys and an underestimation of the number of girls. On the other hand, in the age band of seven years there are 16 boys versus 5 girls and in the age band of 8 years there were 10 boys versus 13 girls. Eggert (1971) and Bruininks (1978) have concluded previously that the correlation between age and motor abilities was lower with children with intellectual disability then in typically developing children. The prediction that older children would perform better than younger children was furthermore, only partially supported. ANOVA revealed a significant age effect, F(3, 95) = 2.905; p = .05; η 2 = .084 in the object control subset but not in the locomotor subset, F(3, 95) = 0.956; p = 0, 42. The effect size was η 2 = .84, which can be interpreted as a medium affect. No specific differences between age groups could be found, however, in post hoc analysis. A possible explanation for this might be that the maturing process of the development of movement skills after the age of 7 in children with mild intellectual disability is delayed too much and that the sample is too heterogeneous in this respect to produce significant differences between any two age groups (Krebs, 2000; Zittel & McCubbin, 1996) . The qualitative level of performance in fundamental movement skills of the children with mild intellectual disability might also be significantly lower than those of normal children (Gallahue & Ozmun, 1998; Krebs, 2000; Shephard, 1990) . These findings might also be affected by the fact that our group of boys was significantly older than the group of girls.
As expected, children without disabilities from the Ulrich sample (2000) performed better than the Flemish children with mild intellectual disability. A large effect size (1.22-1.57) was found in both standard subset raw scores and Gross Motor Quotient. Norms for children with Down syndrome are also available in the TGMD-2 manual (Ulrich, 2000) . These norms were also much lower than those of children without disabilities. Children with intellectual disability have previously been reported to exhibit a reduced rate of gross and fine motor skill development, compared to typical children of the same chronological age (Bruininks, 1978; Bruininks & Chvat, 1990; Eggert, 1971; Newell, 1997; Vermeer & Davis, 1995; Wade 1986 ).
It was expected that there would be a significant correlation between the raw scores of the same subset skill score. Indeed, results showed that all items were significantly correlated (p < .05) with their raw total scores and with the subset skill score. Only leap (r = .49, p < .05) and slide (r = .48, p < .05) for the locomotor subset were moderately correlated with the total subsets score, with hopping having the highest correlation (r = .67, p < 0.01). For the object control subset, the highest correlation was showed from dribbling (r = .74, p < .05) and the lowest for catching (r = .36, p < .05). This is in agreement with Ulrich (2000) who reported that tests must be composed of items that have high intercorrelation to show construct validity.
Additional evidence for the validity of the test was provided by the moderate correlations between the results on both subsets and the total score. In this study, both subsets were significantly correlated with one another, but to a moderate degree (r = .54; p < .05). This was expected, as the two subsets measured different aspects of fundamental movement skills. Furthermore, when this correlation is high, the two subsets would be measuring the same thing. If, on the other hand, the correlation is low, subsets would be considered to be measuring irrelevant abilities. The object control subset as well as the locomotor subset was also significantly correlated with Gross Motor Quotient: r = .89 (p < .05) and r = .86 (p < .05), respectively. Similar results were also reported by Ulrich (2000) . These findings are furthermore in agreement with the study of Simons and Van Hombeeck (2003) , with typically developing Flemish children. In this study the correlation of the Gross Motor Quotient with both subsets was significant, ranging from r = .92 (p < .05) to r = .88 (p < .05), respectively.
Reliability was examined using three methods: (a) internal consistency, (b) inter-rater reliability, and (c) intra-rater reliability. Concerning the former, Cronbach's alpha coefficient for both subsets exceeded α = .82 and it even reached α = .90 for Gross Motor Quotient. Similar values were reported by Ulrich (2000) . This indicates that the TGMD-2 is a reliable tool for measuring fundamental movement skills in children with intellectual disability. Additionally, while the examination of inter-rater reliability coefficients are usually made after video analysis or performed twice, we investigated this in relation to the TGMD-2 manual (Ulrich, 2000) by omitting the initial calculations (first observer) concerning the raw scores and rescoring the test for a second time (second observer). That was the reason inter-rater reliability reached the absolute value of r = 1.00 for all subsets as well as for the Gross motor Quotient. These results indicate clear administration procedures. Finally, we found high test-retest values for an randomly selected group of children ranging from rs = .90 for the locomotor subset, to over rs = .92 for the object control subset and rs = .98 for the Gross Motor Quotient.
Finally, it can be state that the TGMD-2 is an appropriate tool for assessing children with mild intellectual disability. Furthermore, construct validity of the test is partially supported. Internal consistency as well as inter-rater reliability and intra-rater reliability were very high when raters are sufficiently trained.
